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Abstract
Background: Chylothorax is a rare form of pleural effusion that can be associated with both traumatic and non-
traumatic causes. Thoracic duct ligation is often the treatment of choice in postsurgical patients; however the
optimal treatment of this disease process after traumatic injury remains unclear [1]. We present a rare case of a
thoracic duct injury secondary to a blunt thoracic spine fracture and subluxation which was successfully treated
non-operatively.
Case Presentation: A 51 year old male presented as a tier one trauma code due to an automobile versus bicycle
collision. His examination and radiographic work-up revealed fractures and a subluxation at the third and fourth
thoracic spine levels resulting in paraplegia. He also sustained bilateral hemothoraces secondary to multiple rib
fractures. Drainage of the left hemothorax led to the diagnosis of a traumatic chylothorax. The thoracic spine
fractures were addressed with surgical stabilization and the chylothorax was successfully treated with drainage and
dietary manipulation.
Conclusions: This unusual and complex blunt thoracic duct injury required a multidisciplinary approach. Although
the spine injury required surgical fixation, successful resolution of the chyle leak was achieved without surgical
intervention.
Introduction
The majority of reported cases of chylothorax are due to
malignancy (50%) specifically non-Hodgkin’sl y m p h o m a .
Chylothorax due to traumatic thoracic injuries including
iatrogenic post surgical injuries comprise approximately
twenty-five percent of cases. Other iatrogenic complica-
tions primarily related to central access catheters make
up the remaining twenty-five percent [2,3]. This disease
process, if not properly recognized and treated can lead
to profound respiratory, nutritional and immunological
dysfunction resulting in significant patient morbidity
and mortality. The available treatment modalities
include conservative management with drainage and
strict dietary regulation or more invasive approaches
namely thoracic duct ligation [4,5].
Case Presentation
The patient is a 51 year old male who was struck by an
automobile at 35 miles per hour while riding a bicycle.
There was loss of consciousness in the field and he
arrived to our level II trauma center in full spine pre-
cautions, as a tier one trauma code. His primary survey
was intact and his initial vital signs were; BP 115/80, HR
84, RR 30, O2 saturation 89% on room air which
improved to 98% on a non-rebreather mask at 100%.
Pertinent findings on secondary survey revealed bilateral
chest wall tenderness to palpation, diminished breath
sounds bilaterally, upper thoracic spine tenderness to
palpation, a complete loss of motor function in his
lower extremities, a loss of sensory function below the
level of T4 and a Glascow Coma Scale (GCS) of 15. His
American Spine Injury Association Motor Score was 50.
He also had a loss of his cremasteric reflex, and bulbar
cavernous reflex, and had no sacral tone.
While observing strict spine precautions, the patient
had chest and pelvis x-rays taken, and was then
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head, cervical spine and torso. Positive findings from
these studies revealed multiple bilateral rib fractures
with associated hemothoraces (Figure 1). He also sus-
tained fractures and subluxation at the third and fourth
thoracic levels (Figure 2). The patient was started on
spinal dose steroids and strict spine precautions were
maintained for anticipated surgical stabilization. Bilateral
chest tube thoracostomies were placed for the
hemothoraces and a arterial blood gas was then
obtained which documented adequate oxygenation and
ventilation given this patient’s significant pulmonary
injury; (pH 7.33 pCO2 42 PaO2 91 HCO3 21, O2 satura-
tion 97 BD-4, 2 liters nasal cannula).
The initial drainage from the left chest tube was 500
milliliters (ml) of blood and on his second hospital day
it was noted that the chest tube output was 400 ml of
milky white fluid suspicious for chyle. Biochemical ana-
lysis of the pleural fluid revealed triglycerides of 287
milligrams/decilitre (mg/dL), total protein of 2600 mg/
dL, and LDH of 2823 units/L. These results confirmed a
diagnosis of chylothorax.
Due to the complexity of the case, a multidisciplinary
team approach was taken to develop the appropriate
treatment regimen for this patient. The decision to
attempt treatment of the chyle leak with dietary manipu-
lation was agreed upon and the patient was started on a
very-low-fat oral diet consisting of mainly fresh fruits,
vegetables and whole grains. The patient was also given a
semi-elemental formula, Peptamen AF, 1 can with each
meal which provided additional kilocalories, protein, and
medium chain triglyceride (MCT) oil in order to facilitate
wound healing. Two scoops of protein powder (benepro-
tein) were added to each meal as well. The patient was
also started on octreotide, 200 mcg subcutaneous every
8 hours to aid in the reduction of lymph production.
The patient tolerated the diet well and these measures
led to a dramatic decrease in the chest tube output to
less than 100 ml/day of serous fluid by the time he had
operative repair and stabilization of his thoracic spine on
hospital day seven. After the surgical procedure there
was a transient increase in output from the chest tube to
200 ml per day which declined to 35 ml on hospital day
14. The chest tube was then removed without conse-
quence, he was then started on a regular diet and follow
up chest x-rays did not reveal any recurrent pleural effu-
sions. The patient was discharged to an inpatient rehabi-
litation facility and was seen approximately two months
after his injury in our clinic. He still had complete motor
paralysis of the lower extremities with a T2 sensory loss.
His upper extremity function remained unchanged from
admission with his motor function intact. His pulmonary
status remained stable as he had no ongoing acute pul-
monary issues and saturated 98-100% on room air.
Discussion
Chylous pleural effusion is most commonly caused by
malignancy, accounting for more than 50% of cases.
Lymphoma is the most common malignant cause, repre-
senting about 60% of all cases, with the non-Hodgkins
variant being the most prevalent. Traumatic injuries to
the upper abdomen and chest including those sustained
Figure 1 CT scan of the chest illustrates bilateral pleural
effusions.
Figure 2 Lateral CT scan of thoracic spine demonstrates T3/4
fracture dislocation (white arrow).
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lothorax, accounting for approximately 25% of cases.
The first traumatic injury to the thoracic duct was
described in 1875 and the first thoracic duct ligation was
performed in 1948 [6]. The traumatic causes of injury to
the duct vary widely, and the most common blunt
mechanism producing injury is related to sudden hyper-
extension of the spine with rupture of the duct just above
the diaphragm [4,7-9]. Sudden stretching over the verteb-
ral bodies for any reason may tear the duct, but this
usually occurs in the setting of a thoracic duct previously
affected by disease [4,8]. Episodes of vomiting or a violent
bout of coughing resulting in shearing of the lymphatic
conduit along the crux of the right diaphragm has been
reported as well [9]. Penetrating injuries, from a gunshot
or stab wound, are less common and usually associated
with severe damage to nearby structures.
The pertinent anatomy involved in the development of
a chylothorax begins with the cysterna chyli, which is a
confluence of lymphatics located in the retroperitoneum,
just to the right of the posteromedial aorta at the level
of the renal arteries. The thoracic duct ascends from
this level and enters the chest through the aortic hiatus
into the right hemithorax. The duct crosses over to the
left chest at the fourth and fifth thoracic levels and
enters the neck anterior to the left subclavian artery to
join the venous system at the junction of the left subcla-
vian vein and left internal jugular vein [10,11,13].
Knowledge of this anatomy should alert the physician to
t h ep o s s i b i l i t yo fat h o r a c i cd u c ti n j u r yw i t ht h o r a c i c
spine fractures or any associated upper abdomen or
chest injury involving this trajectory.
As in this case, the diagnosis of a chyle leak was sup-
ported by a pleural fluid triglyceride level greater than
110 mg/dL. A pleural fluid triglyceride concentration less
than 50 mg/dL excludes a chylothorax. An intermediate
level between 50 and 110 mg/dL should be followed by
lipoprotein analysis to inspect the pleural fluid for chylo-
microns or cholesterol crystals. The presence of chylomi-
crons and the absence of cholesterol crystals confirm a
chyle leak. In addition, a ratio of pleural fluid cholesterol
to triglyceride of less than 1 is also diagnostic [11,12].
Although most cases of traumatic chylothorax can be
managed non-operatively, the need for surgical intervention
in the subset of patients with associated thoracic fractures is
higher and approaches 50 percent [5,11]. Indications for
surgical intervention include an excessive leak for greater
than five days, which for adultsi s>5 0 0m l / d a ya n df o rc h i l -
dren > 10 ml/kg/day or > 100 ml/day for each year of age.
Any volume of output for greater than 14 days would indi-
cate failure of conservative therapy and the need for surgical
intervention as well [10].
Conservative treatment of chylothorax begins with
p r o m p td r a i n a g ev i at u b et h o r a c o s t o m ya n dd i e t a r y
manipulation. The goal of dietary manipulation is to
dramatically decrease lymph production since sixty per-
cent of the dietary fat is absorbed by the lymphatic sys-
tem, and approximately 1500 to 2000 ml of lymph is
produced daily. This can be accomplished by completely
bypassing the lymphatic circulation with Total Parent-
eral Nutrition (TPN), or by strict dietary manipulation
based on a very low fat diet. We chose the latter to
avoid some of the known infectious complications asso-
ciated with TPN, especially in this high risk patient with
multi-system trauma. With either approach, volume sta-
tus, electrolyte abnormalities and nutritional parameters
of the patient should be followed closely and aggressive
replacement of nutritional losses of fat soluble vitamins
and proteins should be carried out [10,14,15].
A diet strategy to limit chyle production involves
avoidance of long chain triglycerides (LCTs). Medium
chain triglycerides (MCTs), however, are absorbed
directly into the portal circulation without stimulating
lymphatic flow, so inclusion of these MCTs in the diet
can help to increase caloric intake for healing [11].
These dietary changes as in our case were accomplished
by a strict low fat diet supplemented with extra protein
powder and MCT oil. Elemental peptide-based enteric
formulas with less than 3% LCTs and MCTs added are
also ideal supplements, as they have been shown to
reduce the quantity and duration of chyle output.
Though there is no consensus on the definitive duration
of this nutritional management, the literature supports
that these dietary measures be continued for approxi-
mately two weeks [10-12]. In general, once the chyle
leak is resolved, then a regular diet may be resumed. In
complicated cases, however, it may be advisable to
ensure leak resolution with a provocative high-fat meal
before removing a drainage tube.
Finally, there are anecdotal data supporting the use of
octreotide to promote decreased lymphatic production.
The mechanism is based on the reduction of gastroin-
testinal secretions and sphlancnic blood flow associated
with octreotide, thus decreasing lymphatic production.
The drug can be given as a continuous infusion or bolus
injections [16,17].
Conclusions
Although rare, traumatic chylothorax can be a difficult
entity to manage especially in a patient with additional
traumatic injuries. This case reflects a successful
approach to the management of a traumatic chyle leak,
using drainage and strict dietary changes, which pre-
cluded the need for surgical intervention.
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